Double Acceptance Sampling Plans (DASP) is developed for a truncated life test when the lifetime of an item follows the Marshall-Olkin extended Lomax distribution. Probability of Acceptance (PA) is calculated for different consumer's confidence levels fixing the producer's risk at 0.05. Probability of acceptance and producer's risk are illustrated with examples.
Introduction
The main goal of competitive enterprises in a global business market is how to maintain and improve the quality of their products. A high quality product has the high probability of acceptance. Two important tools for ensuring quality are statistical quality control and acceptance sampling (AS). Acceptance sampling plans are concerned with accepting or rejecting a submitted large sized lot of products on the basis of the quality of the products inspected in a small sample taken from the lot.
A single acceptance sampling plan (SASP) is a specified plan that establishes the minimum sample size to be used for testing. In most acceptance sampling plans for a truncated life test, the major issue is to determine the sample size from a lot under consideration. It is implicitly assumed in the usual sampling plan that only a single item is put in a tester. On the basis of information obtained from this first sample a lot is either accepted or rejected. If a G. Srinivasa Rao is a Professor of Statistics in the Department of Statistics, School of Mathematical & Computer Sciences. Dilla University, Dilla, P. O. Box: 419, Ethiopia. His research interests include statistical inference, quality control and reliability estimation Email him at: gaddesrao@yahoo.com. good lot is rejected on the basis of this information, its probability is called the type-1 error (producer's risk) and it is denoted by α .
The probability of accepting a bad lot is known as the type-2 error (consumer's risk) and it is denoted as β . If the product is electronic components or has failure mechanisms a random sample of the lot is tested and the entire lot is accepted if no more than c (acceptance sampling number) failures occur during the experiment time. Recently, Aslam (2007) proposed the double acceptance sampling plan based on a truncated life test when the lifetime of an item follows the Rayleigh distribution.
Single acceptance sampling plans based on truncated life tests for a variety of distributions are discussed by Epstein (1954) , Sobel and Tischendrof (1959) , Goode and Kao (1961) , Gupta and Groll (1961) , Gupta (1962) , Kantam and Rosaiah (1998) , Kantam, et al. (2001 ), Baklizi (2003 , Baklizi and El Masri (2004) , Rosaiah and Kantam (2005) , Rosaiah, et al. (2006 Rosaiah, et al. ( , 2007 Rosaiah, et al. ( , 2007 , Tsai and Wu (2006) , Balakrishnan, et al. (2007) , Aslam and Kantam (2008) and Rao, et al. (2008 Rao, et al. ( , 2009 .
This article proposes a double acceptance sampling plan (DASP) based on truncated life tests when the lifetime of a product follows the Marshall-Olkin extended Lomax distribution with known shape parameter as introduced by Ghitany, et al. (2007) and to determine the probability of acceptance (PA). The probability density function (pdf) and cumulative distribution function (cdf) of the Marshall-Olkin extended Lomax distribution are given by
respectively, where σ is a scale parameter, θ is a shape parameter and ν is an index parameter. The mean of this distribution is given by μ = 1.570796σ when 2, 2 ν θ = = . Rao, et al. (2008 Rao, et al. ( , 2009 ) studied single acceptance sampling plans based on the Marshall-Olkin extended Lomax distribution.
The Double Acceptance Sampling Plan (DASP) for Life Tests DASP is used to minimize the producer's risk because it provides another opportunity for acceptance of the product. In DASP a sample of size 1 n items is taken from a lot which is called the sample first; this sample first is then put on tests. (
where p is the probability that an item fails before the termination time. In this life experiment if no failure occurs when sample first of 1 n items is put on test the lot is accepted. If the true -but unknown -life of the product deviates from the specified life of the product it should result in a considerable change in the probability of acceptance of the lot based on the sampling plan. Hence, the probability of acceptance (PA) can be regarded as a function of the deviation of a specified average from the true average. This function is called the operating characteristic (OC) function of the sampling plan. The PA for sample first using the Marshall-Olkin extended Lomax distribution with 2, 2 ν θ = = is shown in Table 2 . The probability of acceptance for 
respectively, where
is given in (1.2). The probability of acceptance for DASP can be obtained by using (2.2) and (2. Table 3 . It is important to note that in sample first and sample second, p is function of the cdf of the MarshallOlkin extended Lomax distribution. These choices are consistent with Gupta and Groll (1961) , Gupta (1962) , Kantam, et al. (2001) , Baklizi and EI Masri (2004), Balakrishnan, et al. (2007) and Rao, et al. (2008) .
Results
Suppose that the lifetime of a product follows the Marshall-Olkin extended Lomax distribution with 2, 2 ν θ = = and an experimenter wants to establish that the true unknown mean life is at least 1,000 hours with confidence 0.75. The acceptance numbers for this experiment would be 1 c = 0 and 2 c = 2 with sample sizes 1 n = 6 and 2 n = 8. The lot will be accepted if no failure is observed in a sample of 6during 628 hours. The probability of acceptance for this single sampling from Table 2 is 0.1558. The PA for the same measurements using double acceptance sampling from Table 3 is 0.29276. In the DASP scheme as 0 / σ σ increases PA also increases.
For the above sampling plan, PA is 0.97289 when the ratio of unknown average life to specified average life is 12. As the time of experiment increases, the probability of acceptance for the double acceptance sampling plan decreases. From Table 3 , it is clear that when the time of experiment is 4,712 hours, the PA for ratio 
